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Introduction
The structure of turbo encoder is the parallel con catenation of two recursive systematic convolutional en coders (RSC) that make parity symbols using input bit frame with an interleaver in-between X1),(2) The coding rate will be punctured to 1/2 by alternatively select ing bits from two RSCs. The turbo decoder consists of two concatenated decoders of the component codes separated by the same interleaver.
The basic role of the interleaver is that it can spreads out burst errors. The interleaver provides "scrambled" information data to the second component encoder and decorrelates the inputs to the two component decoders so that an iterative decoding algorithm based on "un correlated" information exchange between the two com ponent decoders can be realized (3) . For example, after correction of some of the errors in the first component decoder, some of the remaining errors can be spread by the interleaver so that they become correctable in the other decoder. By increasing the number of itera tions in the decoding process, the bit error probability approaches the channel capacity (4) .
When turbo code is applied in short frame transmis sion systems (5), a proper interleaver design is very im portant. In this letter, the theoretical analysis of the performance of an interleaver based on the correlation coefficient is presented. An "inverse diagonal" block interleaver is proposed to show that it has the lower correlation coefficient compared with the conventional row-column block interleaver design and is easily real ized.
2 In other place, the probability of (2sIi-1)(2sOi-1) can be described by
Therefore, the average correlation coefficient can be ap proximately estimated by the concept of fixed point as mentioned above.
The fixed positions can be found by computer search ing. Table 1 is the comparison of the correlation co efficient of the proposed interleaver and the conven tional "row-column" interleaver based on the concept of fixed positions when the information sequence passes through the interleaver. In Table 1 , -To and Il repre sent the conventional "row-column" interleaver and the "inverse di agonal" interleaver, respectively. The data frame length is set to be about 192 bits. From Table 1 , we find that the proposed "inverse diagonal" interleaver has lower correlation coefficient than the conventional "row -column" interleaver , especially when the input se quence is a square matrix (m=n). 
Conclusions
In this letter, we have discussed the interleaver design method in turbo codes system based on low correlation coefficient when short frame transmission is taken into consideration. The calculation of correlation coefficient of a block interleaver is simplified by calculating the fi xed positions of the interleaver according to the sta tistical average analysis. Theoretical analysis and sim ulation results have shown that the proposed "inverse diagonal" block interleaver has better performance than the conventional "row-column" block interleaver.
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